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1. The Trial of the Using of Acidic Ion Exchange
Resin for Twitchell Splitting
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DiBUTYL NAPHTHALENE SULFONIC AcCID (DNSA) D&k
WR D K a R L.
CwHs + 2CsHyOH + Hy SO, = CsHisCioH:SOsH + 3H.0
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=75 % apic AR 80°C T HHEL > IR (S.G = 1.84) 80gm % i F¥ 5. FEEKIEO
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ZciifiL DNSA & LT 1% BEER 2T 7.

4 v A S ; 12 % cross LINKS © DowEx-50 (200—400 mesh) ##7 3N-HCl TH/EL
AU Tod O & F B 5> r — 2 MR- LER L7z,

IG5 20°C JETR KM MO IR L 7otk 5ec %40, 1% DNSA 5cc 3k DNSA-Na
Vil 5 e, Bk 1% DNSA in N/2 HL,SO. ¥k 5ce & Rihfaodifl & LTl fo. SHfg L
LTk 25 X 13em ORISH SRS L AV, AERO Dowex-50 & Ak 100°C 6k
H A A AZHT 560~550 rev/min. OHE TIEEE, MERERES . ARCXEHRL L.
SRR T A =~ = (L D) RN CRE [I0E LA DR L, Wi
N/2 {FERmECHEE L.

S LT LR OBETETIHE L L CIAREY ThH Ok ke® 075 % Alkali Blue 6 B in
ale. % fi\v 7o, iSRRI X DAL .

s sy — BERIS IR OB ORI (AARHTDINE L) 5 100
sty ARl D = A 7 LA

SIS R O WY ; BEfp, H 7 m o @R, F7 VR, A v A YPRD N/S HL 7w b o i PR
UIEREC R p7E 4%, &3 10cc % 50 cc BILih=/47 7 A2l Ahvh. HEF > r— 2 —CHZA
W iR SR HIE U7 Dowrx-50 % 4 gm FE{EMUIREENE L REEHL €~y b QSRS A IR
e b 7o & 0T 1 ee Bz L N/20 PSR ALKALI BLUE Z4F7 e UCIE L 7. —iiky
R A R L C L ORI DR RD .

HEREXUICER

FESUHOMIITE 1 £OM D Thote., —HRCHENIE T % L BESZE LV 2Rl d
IR —E1— 7 v B ) RN X ot b O EF LB o TRy RS SR O HE it <
2RI oTe. EEE, RSO TR IR X D BRE SN S DICRILAT L I B4
MREFED BN 77 ) 5 4 FiX FERER ORI O S\, FhA ESHL TV UV REEIC XD Bk
XNntcldE Ebhd.



W OIS fRIC T 5 g2 (B 138) 151

Table 1. The properties of chrysalis oil

5 | 1 i

d;:: Acid value Sap. value ' Ester value ' Iodine value Av. M. W
]
|

|
09207 1.58 199.3 197.7 129 2 E 851

In order to refine, sulfuric acid, japanese acid clay and sodium hydroxide were employed
respectively. Av. M. W.: Average molecular weight.

Table 2. Chrysalis oil splitting rate (%)

Time (hr) 9 4 8
Oil + Distilled water 0.15 0.15 { 0.30
0il + N/2-H. S0y 0.15 0.15 0.25
0il + DASA-Na 0.00 0.00 0.00
0il + DNSA-Na + Dowex-50. (100 mg) 3.64 4.44 14.79
0il + DNSA-Na + Dowrx-50. (200 mg) 4.04 536 8.23
Oil + DNSA-Na + Dowex-50. (500 mg) 3.70 4.10 : 6.20
0il + Dist. water + Dowgex-50. (200 mg) 0.15 0.25 , 0.46
0il + DNSA 4.28 11.38 4013
0il 4+ DNSA + Dowex-50. (100 mg) 3.20 11.03 , 31.84
0il + DNSA + Dowgx-50. (200 mg) 3.79 10.26 | 30.50
0il + DNSA in N/2-H,SO, 10.42 35.38 ‘ 67.68

The chrysalis oil was taken 5cc at 20°C. Dibutyl naphthalene sulfonic acid sodium salt
(DNSA; 19 conc. as DNSA), dibutyl naphthalene sulfonic acid (DNSA, 19 conc.) and
19 DNSA in N/2 sufuric acid employed for splitting were 5cc respectively and the
resin was Dowrx-50 (200~400 mesh, 129 cross links), being hydrogen form. Splitting
rate was obtained by the following formula;
Acid value increased on the basis of the original
Ester value of the original
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Table 3. Concentrations of acid before and after absorption of pure acetone
A solutions of fatty acid by an cation exchange resin
)

Acetic A. Caproic A. Lauric A. Oleic A.
C (mol) before 0.2306 0.1970 0.1995 0.1895
C (mol) after 5 mins 0.2440 0.2340 0.2515 0.2490
Differences (mol) + 00134 + 0.0370 + 0.0520 + 0.0595
Increase rate (2%) + 581 + 18.78 + 26.07 + 31.40

(B)

Acetic A. Caproic A. Lauric A. Oleic A.
C (mol) before 0.2234 0.1912 0.1938 0.1862
C (mol) after 10 mins 0.2036 0.2130 0.2333 0.2195
Differences (mol) — 0.0198 + 0.0218 + 0.0396 + 0.0333
Increase rate (95) — 8.86 4+ 114 + 205 + 179
C (mol) after 150 mins | 0.0596 01664 0.2239 02180
Differences (mol) — 0.1638 — 0,0248 -+ 0.0302 + 0.0318
Increase rate (9%5) — 733 — 13.0 + 15.6 + 171
C (mol) after 240 mins ‘ 0.0167 0.1167 02224 0.2209
Differences (mol) ‘ — 0.2067 — 0.0745 + 0.0287 + 0.0347
Increase rate (%) — 925 — 39.0 + 148 + 18.6

Resin used; Dowrx-50 (200~400 mesh, 12 95 cross links) “Concentration” of resin; 4.0 gm
When the resin for experiment A and B was mixed with pure

per 10 ml of solution.

acetone there were 41 and 409 increases in the apparent volume of the resin.
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Résume

Using Twitchell reagent for the hydrolysis of the chrysalis oil, the catalytic
effect of the cation exchange resin was investigated.

1) When dibutylnaphthalene sulfonic acid Na-salt (DNSA-Na) was employed
as fat splitting reagent and in the absence of the resin there was no fatty acid
production in 8 hrs at 100° C with stirring 500-550 rev./min. However, the adding
of resin showed an acid production and in this case there was seemed to be no
advantage in the use of more than 2 % resin to oil. Differing from the catalytic
action of resin mentioned by William et al. (1953), this increase of the splitting
rate was rather due to the catalytic action of DNSA transformed by the hydrogen
form of the resin from DNSA-Na.

2) No splitting effect by the adding of resin was shown when the chrysalis oil
was treated with DNSA solution. On the other hand, the addition of dilute sulfuric
acid accelerated markedly the increase of the splitting rate.

3) Concentrations of acid before and after absorption of pure acetone solution
of aliphatic fatty acid by the resin were measured, and oleic and lauric acid were
shown to be far more small in diffusion into the resin net work, comparing with
such lower chain acids as caproic and acetic acid.

Judging from these results, it could be concluded that the catalytic effect of
resin for the hydrolysis of triglyceride was scarcely recognized.



